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Abstract —  Sri  Lanka  is  a  rich  treasurable  land  of  traditional  rice  cultivation  and  rice  is  the  primary  staple  food 
in  Sri  Lanka.  There  are  many  unpopular  rice  varieties  which  have  been  derived  from  traditional  rice  varieties 
and  their  nutritional  values  are  under  investigation.  One  such  novelSri  Lankan  red  pericarp  rice  variety  known 
as  Gurupiya  is  focused  on  this  study.  Agronomic  characters  of  novel  rice  variety  was  evaluated  according  to 
IRRI 1998.  Standard  methods  of  AO  AC  nutritional  guidelines  were  used  to  obtain  the  proximate  composition  of 
Gurupiya  rice  variety  (GPRV).  AOCS  methods  were  used  to  analyze  oil  profile.  Fatty  acid  profile  was 
determined  by  using  GCMS.  The  results  showed  that  crude  protein,  crude  fiber,  crude  fat  and  carbohydrate 
contents  werel2. 0+0.1  %,  1. 5+0.1  %,  2.6+0. 4  %,  75.9+0.1  %  respectively.  Calorie  content  was  375.0  kcal/lOOg. 
According  to  the  results,  GPRV  have  high  Zn  content  (4.82  mg/100  g).  Fatty  acid  composition  of  the  GPRV 
revealed  that  more  than  half  of  the  total  fatty  acids  were  made  up  of  unsaturated  fatty  acids  (USFA)  which  are 
considered  as  important  for  good  health.  Results  showed  that  iodine  value  (TV),  acid  value  (AV),  saponification 
value  (SV)  and  peroxide  value  (PV)  of  GPRV  were  72.1  +  3.5  g  If  100  g,  21.4  +2.7  mg  KOH/g,  202.13  +2.5  mg 
KOH/g  and  18.6+  1.1  meq  Oi/kg,  respectively.  The  results  reveal  that  novel  GPRV  shows  high  nutritional  values 
than  that  of  reported  for  the  improved  rice  varieties.  Therefore,  consumption  of  GPRV  will  aid  in  the 
improvement  of  health  condition. 
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I.  INTRODUCTION 

Rice  is  the  major  staple  food  in  Sri  Lanka.  It  is  available  in 
over  5000  varieties  all  over  the  world  [1].  In  ancient  times, 
about  2000  conserved  different  traditional  rice  varieties 
known  to  have  existed  in  Sri  Lanka  [2].  Within  last  few 
years,  traditional  rice  is  gradually  making  an  increment  of 
consumption  mainly  due  to  the  global  awareness  on  the 
benefits  of  consuming  organic  foods  and  the  drawbacks  of 
using  chemical  fertilizers  and  pesticides.  The  specialties  of 
Sri  Lankan  traditional  rice  varieties  can  be  highlighted  as 
high  nutritional  value,  different  texture,  appearance,  aroma 
and  taste  compared  to  that  of  improved  rice  varieties[2]. 
The  major  nutrients  of  carbohydrate  (32.1  g/100  g  grain), 
protein  (2.6  g/100  g  grain),  fat  (1.1  g/100  g  grain),  and 
fiber  (0.8  g/100  g  grain)  are  consisted  in  the  rice  grain  and 
its  bran  [3].  Health  benefits  of  rice  are  mainly  due  to  the 
activities  of  phytochemicals  such  as  phenolic  compounds. 
Sri  Lankan  traditional  rice  varieties  of  Kaluheenati  (KH), 
Pokkali  (PK),  Gurusinghe  wee  (GW),  Kahawanu  (KW), 


Sudumurunga(SM)  and  Unakola  samba  (US)  provide  high 
nutritional  value  which  is  free  from  heavy  metals 
compared  to  improved  rice  [4],  Both  parboiled  and  un¬ 
parboiled  Pokkali  rice  variety  has  been  proven  that  it  is  a 
good  dietary  supplement  for  iron  deficiency  and  for 
pregnant  mothers  due  to  the  significantly  high  iron  content 
[5].  Studies  on  Sri  Lankan  traditional  and  improved  rice 
varieties  have  shown  medium  to  high  amylose  content  (57- 
73).  The  high  amylose  content  of  traditional  rice  varieties 
corresponds  to  the  lower  glycemic  index  (GI)  values  and  it 
resulted  in  decreased  insulin  responses  [6,  7].  Among  them 
Wedaheenati  rice  exhibited  the  low  GI  (57)  while  the 
highest  GI  was  reported  in  improved  Bg  406  variety  (73) 
[8].  Quite  a  few  studies  have  linked  GI  with  not  only  the 
rice  but  also  the  rice  products  such  as  porridges,  curries 
and  cereal  products.  Parboiled  rice  with  Amarantlms  leaf 
curry  was  classified  as  low  GI  (47)  meal  [9]  while  plain 
white  rice  have  reported  a  relatively  higher  GI  value  (50- 
92)  [10].  Some  parboiled  varieties  of  traditional  red  rice  as 
well  as  Bg  350  improved  variety  have  the  low  GI  values 
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(56-73)  compared  to  some  of  the  un-parboiled  red  rice  and 
white  rice.  Research  findings  have  highlighted  that  red 
parboiled  varieties  of  rice  and  Bg  350  can  be 
recommended  for  patients  with  diabetes  [  1 1  ] .  Previous 
studies  have  been  provided  evidence  that  the  brans  of  Sri 
Lankan  traditional  rice  varieties  of  Masuran,  Dik  Wee, 
GodaHeeneti  and  Sudu  Heeneti  have  great  antioxidant 
properties  as  well  as  oxidative  stress  associated  chronic 
diseases  can  be  prevented  by  consuming  these  rice  [12].  In 
v/troglycation  reversing  and  anti-glycation  activity  of  Sri 
Lankan  rice  bran  of  23  traditional  as  well  as  12  improved 
(both  red  and  white)  rice  varieties  have  been  evaluated. 
Significantly  high  antiamylase  and  anti-glycation  activities 
were  observed  for  bran  extracts  of  traditional  red  rice 
varieties,  Masuran,  Sudu  Heeneti,  Dik  Wee  and 
GodaHeeneti,  compared  to  that  of  improved  red  rice 
varieties[13].One  of  the  most  important  investigations 
illustrated  the  potential  anti-  cancer  activity  of  rice  bran  of 
four  Sri  Lankan  traditional  varieties  (GodaHeeneti,  Sudu 
Heeneti,  Dik  Wee  and  Sudu  Heeneti)  against  human  lung 
cancer  (NCI-H460)  and  cervical  cancer  (HeLa)  cell  lines. 
From  the  point  of  view  of  growth  inhibition  and 
cytotoxicity,  it  is  becoming  apparent  that  some  of  the  Sri 
Lankan  traditional  rice  varieties  possess  promising  ability 
for  management  of  cancer  [14], 

Therefore,  studying  the  chemical  compositions  of  the 
novel  rice  which  has  never  seen  before  in  the  national 
collection  of  farmers  has  become  a  timely  need  for  finding 
solutions  in  ways  to  overcome  malnutrition  and  health 
problems.  The  main  objective  of  this  study  was  to 
determination  of  agronomic  characteristics  and  chemical 
parameters  (nutritional  values,  minerals,  fatty-acid  profile 
and  rice  oil)  of  novel  rice  variety  “Gurupiya”  which  is 
known  to  be  derived  from  traditional  rice. 

II.  MATERIALS  AND  METHODS 

2. 1  Determination  of  agronomic  parameters 

The  agronomic  parameters  were  determined  according  to 
the  method  of  Standard  Evaluation  System  for  Rice[15]. 
Plants  which  have  grown  in  “Y ala”  season  were  taken  in  to 
account.  Plant  height  (cm),  leaf  blade  length  (cm),  leaf 
blade  width  (cm),  number  of  tillers  per  plant,  number  of 
internodes  per  plant,  panicle  length  (cm),  100  grain  weight 
(g),  seed  length  (mm)  and  seed  width  (mm)  were  evaluated 
in  this  study.  The  previously  reported  traditional  rice 
variety,  KaluHeenati  was  used  as  the  reference 
recommended  rice  cultivar  for  analyzing  the  agronomic 
parameters.  [16] 

2.2  Determination  of  chemical  parameters 

2.2.1  Preparation  of  rice  samples 


Raw  paddy  was  de  hulled  (Satake  THU  35B),  ground  and 
passed  through  a  500  pm  sieve  to  obtain  a  homogeneous 
fine  powder.  Freshly  prepared  samples  were  used  to 
analyze  chemical  parameters. 

2.2.2  Proximate  analysis 

Uniform  fractions  of  rice  flour  were  used  to  analyze 
moisture,  protein  (%N  x  6.25),  fat,  ash,  fiber  and 
carbohydrate  by  the  methods  of  AO  AC  (2002). 

2.2.3  Calorie  content 

Calorie  content  (kcal/  100  g)  was  calculated  by  use  of 
specific  energy  factors  of  4:9:4  for  proteins,  fat  and 
carbohydrates,  respectively. 

2.2.4  Analysis  of  Minerals 

An  amount  of  5.0  g  of  the  ground  rice  sample  was  taken  to 
a  crucible  and  ashing  procedure  was  carried  out  at  550°C 
in  a  muffle  furnace  (n  =  3).  Then,  about  10  drops  of  cone. 
Hydrochloric  acid  were  added  to  the  ashed  sample  and 
mixed  well.  It  was  filtered  into  a  250  ml  volumetric  flask 
and  was  topped  up  to  the  mark  using  distilled  water.  The 
final  solution  was  used  to  analyze  minerals  (K,  Na,  Zn,  Fe) 
using  atomic  absorption  spectrometry  (Thermo  scientific, 
iCE3000  Series  AAS). 

2.2.5  Analysis  of  fatty  acid  profile 

Fatty  Acid  Methyl  Esters  (FAMEs)  were  prepared  by 
according  to  the  ISO  5509-1978  (E)  method.  Then  FAMEs 
were  identified  on  GC  model-7890  A,  Agilent 
technologies  equipped  with  Mass  Spectrometer  (MS) 
model-5975  C  inert  XL  EI/CI  MSD  with  triple-axis 
detector. 

2.2.6  Analysis  of  rice  oil 

Saponification  value  was  determined  according  to  the  A. 
O.  C.  S.  Official  Method  Cd  3-25,  1999.  Iodine  value  was 
determined  (Wijs  method)  in  accordance  to  the  A.  O.  C.  S. 
Official  Method  Cd  1-25,  1999.  Peroxide  value  was 
determined  according  to  the  A.  O.  C.  S.  Official  Method, 
Cd  8b,  1999.  Acid  value  was  determined  according  to  the 
A.  O.  C.  S.  Official  Method,  Cd  3a-63,  1999. 

III.  RESULTS  AND  DISCUSSION 

3.1  Determination  of  agronomic  parameters 

The  average  results  of  the  measured  agronomic  parameters 
are  given  in  the  table  01.  Age  of  the  plants  was  90  days 
when  measuring  the  agronomic  parameters. 


Table. 1.  Average  values  of  each  trait  of  Gurupiya  rice 
cultivar 


Plant  height  (cm) 

110.4+0.7 

Leaf  blade  length  (cm) 

50.2+0.3 

Leaf  blade  width  (cm) 

1.2+0.03 
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Number  of  tillers  per  plant 

4 

Number  of  internodes  per  plant 

4 

Panicle  length  (cm) 

21.8+0.2 

Seed  length  (mm) 

8.0+0. 1 

Seed  width  (mm) 

3.2+0.04 

100  grain  weight  (g)  (before  de  hulled) 

3.1+0.03 

The  novel  GPRV  has  red  color  pericarp.  The  weight  of 
100  seeds  of  GPRV  was  3.1+0.03g.  The  highest  value  for 
100  seeds  weight  was  recorded  for  Galpawee  (3.10g)  and 
the  lowest  value  recorded  for  that  was  Mahasudu  wee 
(1.25g).  A  well-known  traditional  rice  variety, 
KaluHeenati  was  selected  as  a  reference  rice  cultivar 
throughout  this  study  and  it  has  the  weight  of  2.33  g/100 
seeds.  The  average  seed  length  of  GPRV  was  8.0+0. 1  mm 
and  the  average  seed  width  was  3.2+0.04  mm.  These 
values  were  in  the  similar  range  of  KaluHeenati,  which 
were  8.15  mm  long  and  2.86  mm  width.  The  longest 
length  of  seeds  was  found  in  the  Thanthiribalan  (9.12  mm) 
and  the  shortest  was  in  the  Hathiel  variety  (5.26mm).  The 
highest  seed  width  of  3.53  mm  was  reported  for  cultivar 
Podihatatha  and  the  lowest  seed  width  of  2.26  mm  was 
recorded  for  Rathran  wee  [16].  According  to  the  previous 
studies,  about  65%  of  the  evaluated  traditional  rice 
cultivars  had  reported  the  average  plant  heights  in  the 
range  of  60  cm  -  100  cm.  The  tallest  rice  cultivar, 
Podihatatha  reported  the  height  of  198  cm  while 
KaluHeenati  reported  86.8  cm  of  height[16].  Furthermore, 
the  leaf  blade  length  of  GPRV  showed  in  between  value  of 
50.2+0.3  cm  while  Podihatatha  rice  cultivar  was  reported 
to  have  the  highest  value  of  94.2  cm  and  KaluHeenati 
displayed  as  40.9  cm.  The  lowest  leaf  blade  length  was 
found  in  Hatheil  rice  cultivar  of  8.7  cm  [16].  Moreover, 
the  leaf  blade  width  of  GPRV  (1.2  cm)  is  higher  than  that 
of  Kaluheenai  (0.9  cm).  Kotanavalu  cultivar  had  the 
broadest  leaf  blade  width  of  1.6  cm,  whereas 
Mahakuruwee  had  the  narrowest  leaf  blade  of  0.6  cm. 
According  to  the  results,  GPRV  has  produced  4  tillers  per 
plant  and  that  value  is  higher  than  the  tillers  per 
KaluHeenati  plant,  which  was  the  value  of  2.6.  Previous 
research  has  indicated  that  55%  of  the  rice  cultivars 
produced  less  than  5  tillers  per  plant  among  the  evaluated 
twenty  cultivars  [16].  Particularly,  the  panicle  length  of 
GPRV  (2 1.8+0. 02cm)  is  in  close  agreement  with  that  of 
KaluHeenati ,  which  is  21.5  cm.  The  longest  panicle  length 
was  reported  by  Kahata  wee  (29  cm)  where  the  shortest 
panicle  was  found  in  Rathran  wee  (15.1cm)  [16]. 

3.2  Determination  of  chemical  parameters 

The  current  study  found  that  moisture  content  of  novel  rice 
variety  GPRV  was  7.5+0. 1  %  and  this  value  demonstrated 
the  low  moisture  content  compared  to  the  other  reported 


values  for  traditional  rice  varieties  [4].  In  a  study  which  set 
out  to  determine  proximate  composition  of  rice,  it  was 
revealed  that  both  Pokkali  and  Unakola  Samba  equally 
possess  the  high  amount  of  moisture  (11.9%)  content 
[4]. This  low  amount  of  moisture  content  of  GPRV 
suggests  the  high  capacity  of  storage  period  of  Gurupiya 
cultivar.  The  crude  protein  content  of  GPRV  was  12.0+0.1 
%,  which  indicates  the  higher  amount  of  protein  content 
compared  to  the  previously  studied  six  traditional  rice 
varieties  and  improved  varieties.  Reported  protein  contents 
of  Kaluheenati,  Pokkali,  Gurusinghe  wee,  Kahawanu, 
Sudumurunga  and  Unakola  samba  were  in  the  range  of 
9. 7+0.3  %  -  11.0+0.4  %  [4],  whereas  improved  Bg  rice 
varieties  were  in  the  range  of  6%-ll%.[17]  However, 
studies  have  found  that  significant  differences  between 
plant  and  animal  protein  sources,  mostly  with  cereal 
proteins  such  as  rice  because  of  their  low  lysine 
content. [18] A  number  of  studies  have  shown  the  benefits 
of  plant  proteins  over  animal  proteins  for  lowering  blood 
pressure  [19]  and  risk  of  type  2  diabates[20].  Therefore, 
this  novel  GPRV  is  a  good  source  of  plant  protein  which 
corresponds  to  health  benefits.  The  crude  fat  content  of  the 
GPRV  was  2. 6+0. 4  %  which  is  similar  to  the  value  of 
KaluHeenati.[4]  Studies  on  chemical  parameters  of  six 
traditional  rice  varieties  have  reported  that  their  fat  content 
was  in  the  range  of  2.3%  -  2. 9%. [4]  Crude  fiber  content 
and  ash  content  of  GPRV  was  significantly  high  (1. 5+0.1 
%  and  2.0+0.03  %  respectively)  compared  to  that  of 
previously  reported  traditional  rice. [4]  High  fiber  content 
of  diet  leads  to  several  health  benefits  such  as  reducing 
gastrointestinal  disorders  including  gastroesophageal 
reflux  disease,  duodenal  ulcer,  diverticulitis,  constipation 
and  hemorrhoids.  [21]  The  total  carbohydrate  content  of 
GPRV  was  calculated  using  reduction  method  and  lies  in 
the  range  of  75.9+0.1  %.  This  study  proves  that  novel  rice 
variety  shows  higher  percentages  of  proteins,  fat,  fiber,  ash 
and  lower  percentages  of  carbohydrates  compared  to 
widely  consumed  improved  rice  varieties  in  Sri  Lanka.  [22] 
Caloric  value  of  GPRV  was  375.0  Kcal/lOOg.  Calorie 
contents  of  previously  reported  traditional  rice  varieties 
were  in  the  range  of  352.3-372.8  Kcal/100  g.  Among  those 
values  372.8  Kcal/100  g  was  reported  for  KaluHeenati.[4] 
This  high  energy  value  of  GPRV  implies  its  high  value  to 
the  body  as  a  fuel  for  metabolic  processes. 

According  to  the  mineral  analysis,  GPRV  possess  high 
amount  of  Zn  (4. 8+0.5  mg/100  g)  compared  to  the 
previously  reported  data  [5].  GPRV  is  a  good  solution  as  a 
diet  with  high  Zn  content  for  people  having  zinc 
deficiency  because  studies  have  found  that  about  25%  of 
the  world's  population  is  at  risk  of  zinc  deficiency.  [23]  The 
Na  content  and  K  content  of  the  GPRV  were  8. 2+0. 5 
mg/100  g  and  5. 4+0.4  mg/100  g  respectively. 
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Fatty  acid  composition  of  the  rice  varieties  depend  on  the  interaction  between  these  factors  [24],  The  fatty  acid 

genotype,  seed  maturity,  climatic  condition,  growth  and  profile  of  GPRV  is  presented  in  Table  2. 

Table. 2.  Fatty  acid  profile  of  GPRV 


Fatty  Acids 


16:0 

16:ln-7 

18:0 

18:ln-9 

20:0 

20:ln-7 

22:0 

24:0 

26:0 

20.0+0.2 

0.75+0.1 

4.77+0.2 

63.55+0.1 

2.75+0.1 

2.46+0.1 

2.85+0.2 

1.28+0.1 

1.50+0.1 

*Expressed  as  %  of  total  fatty  acids 


The  most  prominent  fatty  acid  is  oleic  acid  (18:ln-9)  and 
second  highest  is  palmitic  acid  (16:0)  presented  in  this 
GPRV.  The  percentage  of  total  unsaturated  fatty  acids 
(USFA)  in  the  GPRV  was  66.75+0.2  %.  It  indicates  that 
more  than  half  of  the  total  fatty  acids  were  made  up  of 
USFA  which  are  considered  as  important  for  good  health. 
Oleic  acid  is  considered  as  an  essential  fatty  acid  required 
for  human  growth  and  development  and  must  be  obtained 
from  the  diet  and  it  is  included  in  GPRV  as  the  highest 
abundant  fatty  acid  (63.55%).  Value  of  the  USFA 
(unsaturated  fatty  acid)  /SFA  (saturated  fatty  acid)  ratio 
was  high  (2.01).  Therefore  the  GPRV  is  healthy  and  safe 
as  manifested  in  the  results.  Further,  higher  contents  of 
monounsaturated  fatty  acids  including  oleic  acid  enhance 
the  stability  of  oil  during  cooking  [25].  With  regards  to  the 
current  recommendations,  there  is  a  requirement  of 
increasing  the  consumption  of  USFA  and  decrease  intake 
of  saturated  fatty  acids,  in  order  to  reduce  cardiovascular 
disease  risk.  Hence,  this  novel  red  pericarp  GPRV  can  be 
recommended  as  a  good  source  of  USFA. 

The  results  of  different  chemical  parameters  of  rice  oil 
were  obtained.  These  values  are  in  close  agreement  with 
those  reported  in  literature  for  two  traditional  rice 
varieties,  Rathusooduru  and  Madathawalu[26],  Iodine 
value  (IV)  of  GPRV  was  72.1  +  3.5  g  12/100  g.  According 
to  Codex  standards  (1999)  the  recommended  range  for 
refined  rice  oil  is  of  90-105  g  U/lOO  g.  Acid  value  (AV)  is 
used  as  an  indicator  for  edibility  and  suitability  for  use  in 
industry  [27],  According  to  Codex  Alimentarius 
Commission,  AV  for  crude  ice  bran  oil  should  be  below  50 
mg  KOH/g  of  oil.  It  is  a  comparative  measure  of  rancidity 
in  terms  of  free  fatty  acids  which  are  generally  formed 
during  decomposition  of  oil  glycerides.  AV  of  GPRV  rice 
oil  was  21.4  +  2.7  mg  KOH/g  of  oil.  The  saponification 
value  (SV)  of  the  GPRV  found  to  be  202.13  +  2.5  mg 
KOH/g  of  oil.  This  value  is  slightly  higher  than  the  upper 
limit  of  the  codex  standard  range  (180-195  mg  KOH/g). 
High  saponification  values  in  KH  and  KW  have  the 
potentials  to  use  in  the  industries.  The  shorter  the  carbon 
chain,  the  more  acid  is  liberated  per  gram  of  fat 
hydrolyzed  (low  SV).  Hence  it  is  considered  as  a  measure 
of  the  average  molecular  weight  (chain  length)  of  all  the 


fatty  acids  present.  Peroxide  value  (PV)  is  used  as  an 
indicator  of  deterioration  of  oil.  Recommended  peroxide 
value  should  be  lower  than  10  meq  02/kg  for  fresh  oils  and 
be  lower  than  40  meq  02/kg  for  crude  oil  [27].  PV  of  the 
GPRV  was  18.6+  1.1  meq  02/kg.  Presence  of  low  PV  can 
be  further  explained  in  terms  of  their  high  antioxidant 
properties. 

IV.  CONCLUSION 

In  conclusion,  agronomic  characters  were  evaluated  and 
these  parameters  are  taken  into  account  when  this  newly 
found  red  pericarp  rice  variety  is  selected  for  the 
commercial  cultivation.  The  weight  of  100  seeds  of  GPRV 
was  3.02  g.The  seed  length  of  GPRV  was  8.0  mm  and  the 
seed  width  was  3.2  mm.  Basic  nutritional  values  of  GPRV 
were  evaluated  comparing  with  popular  traditional  rice 
varieties  of  Sri  Lanka  such  as  KaluHeenati,  Pokkali  and 
Kahawanu.  Crude  protein  content,  crude  fat  content,  crude 
fiber  content  and  ash  content  of  GPRV  was  12.0+0.1  %, 
2. 6+0.4  %,  1.5+0. 1  %,  and  2.0+0.03  %  respectively.  The 
total  carbohydrate  content  of  GPRV  was  75.9+0.1  %.  The 
calorie  value  was  375.0  Kcal/lOOg.  Therefore,  GPRV 
provides  a  nutritionally  complete  healthy  food  which  is 
rich  in  good,  unsaturated  fatty  acids  and  minerals 
compared  to  improved  rice  varieties  in  Sri  Lanka  as  well 
as  in  other  Asian  countries.  More  specifically,  protein 
requirement  can  be  easily  meet  by  consuming  this  novel 
GPRV  due  its  high  protein  content  (12.0+0.1%)  Benefits 
of  consuming  this  type  of  plant  proteins  can  be 
emphasized  as  lowering  blood  pressure  and  risk  of  type  2 
diabetes.  Moreover,  high  fiber  content  of  this  GPRV  (1.5 
+0.1%)  leads  to  several  health  benefits  such  as  reducing 
gastrointestinal  disorders  and  avoiding  constipation. 
GPRV  is  a  good  solution  as  a  diet  with  high  Zn  content  for 
people  having  zinc  deficiency  because  of  the 
comparatively  high  amount  of  Zn  content.  According  to 
the  fatty  acid  profile,  the  most  prominent  fatty  acids  are 
palmitic  (16:0)  and  oleic  (18:ln-9)  presented  in  this 
GPRV.  Oleic  acid  is  the  highest  abundant  fatty  acid 
(63.55%)  which  is  considered  as  an  essential  fatty  acid 
required  for  human  growth  and  development.  Hence,  this 
novel  red  pericarp  GPRV  is  a  good  source  of  USLA  which 
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leads  to  decrease  the  intake  of  saturated  fatty  acids,  in 
order  to  reduce  cardiovascular  disease  risk.  These  primary 
data  can  be  utilized  when  this  GPRV  is  screened  for 
further  studies. 
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